Векторные поля на супермногообразиях Pi-симметричных флагов by Вишнякова, Е.Г.
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 Cn = V1¯ 
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, s = 1, . . . , r, (1)
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(ZI1 , . . . , ZIr) K2 +( 7$ +0 21 2. +?&.2#
+&2 ?2 I = (Is)  J = (Js)#  +2-(H 72&
ZJ1 = ZI1C
−1
I1J1
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, s = 1, . . . , r. (3)
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A B
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, A,B ∈ gln(C),
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(L, (ZI1 , . . . , ZIr )) 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 L ∈ Qn(C), Z˜J1 = LZI1C−11 , Z˜Js = Cs−1ZIsC−1s .
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M 22762 .&.. 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/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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 &27 ?1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 f˜ : O1 → f∗(O)  227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OB)# +2 (M,OM )  +$ P = (p, p˜) : (M,O) → (B,OB)# & 8
-H  + {Ui} 2?6. B  62762 +28
?6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# / &H-. 22
22A
(π−1(Ui),OM ) ψi−→ (Ui,OB)× (F,OF )
↓ P ↓ pr
(Ui,OB) = (Ui,OB)
,
 pr h +$.  + 21&( 
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?6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 -8
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0 f ∈ O1 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2  +&.
&.H +&? v(M,O) +&? ' v(M,O) 
 &/# & P  +$. +&.# 22762 +/ p˜ : O1 →
p∗(O) l#  +M2 1 +2 +& v +.  8
  +& v1 = P(v) ?1 P : v(M,O) → v(M1,O1) .&.8
. 227622 +&? ' & v ∈ v(M,O) 6. 	#
& P(v) = 0 &( +&. &.H & KerP  +&? '
v(M,O) 
2 +?. &H-. 2# + - +&/.  [4] 
&85' 1 	 P : (M,OM ) → (B,OB) 0 $ % $$  !
(F,OF )& ' OF (F ) = C  *  $  - v(M,OM ) $ $!
 P &

&. +6&( +&. ((M,OM ), (F,OF ), (B,OB), P ) 2 +8
&&  m@n +/ W  B# +&.H- 12 2 21 U ⊂ B
21 0 &(0 0 +&  (p−1(U),OM )  2 1 ?&
6 &H- 1 
&85' 3 	 F  ! & 4# W 0   )2 + OB
!2 $#  $# $ dim v(F,OF ) $+! W(B)   !
3 $ )3  $)3 2  v(M,OM ) 
&. [3]# +2 + +/ W  +/ +&? '# .8
&.H-. +/2 FB82&#  FB   +/ ?/ 2+&8
 &/ 2?6. B 
&. M 22 09 6H
7&($H +/ OB
OB = J 0 ⊃ J 1 ⊃ J 2 . . .

     Π <D@
+.2 +/ & J # +1 /2 M&22 +/ OB 8
+22# / G  .6  +/ +&?
O˜B =
⊕
p≥0
(O˜B)p,
 (O˜B)p = J p/J p+1 +2?6 (B, O˜B) 6.  8
+2?6. (B,OB) 
&. W(p) = J pW # +&/2 7&($H +/ W
W = W(0) ⊃ W(1) ⊃ . . . . (5)
+&2  +/ FB82&
W˜ =
⊕
p≥0
W˜p,  W˜p =W(p)/W(p+1). (6)
Z28 +/ W(p) $ Z28 +/ W˜p#  + M2
 ?1 W(p) → W˜p ? /2 
; N:<> ' %:485&&&F8'9=D Π	%5568"$D C '&#
 M2 + 2 12# / +  + D +& +28
?6. Π822/0 7& &. &H 2 1 K22
/&# /  &H- + 1 !2 [3]" 
55' 1 	 (M,OM ) 0 $$ $$  -2 (B,OB) 
! (F,OF ) $+! OB(B) = C  OF (F ) = C& 4# OM (M) = C&
 +( 12  6&( M + 
&85' ; 	 (M,O) = ΠFn|nk|k  # O(M) = C&
F
	 22 &/#  (M,O) = ΠGrn|n,k|k 
12 /8
&# /   (M, O˜) Π822/ +2  +.0
&270 7$ 
&. M +&(62. 2 ,&. h &. h ,8
 !2 mEn" )?6 M = Grn,k (  +# 627
G/H #  G = GLn(C)# 
H =
{(
A 0
C B
)∣∣∣∣ A ∈ GLn−k(C), B ∈ GLk(C)} . (7)
. /( R +++ H +&.. 2 C = 0  6278
 ++ GLn−k(C) ×GLk(C) ( 1# 2 h  +&. ++
GLn−k(C)# GLk(C)  22 &27  &8
 E → M # H- &&( ?2 +/ E = J /J 2  mDn 8
6# / E    &# /H- +& +22
+&H ϕ ++ H # /   R 2 
ϕ|R = ∗1 ⊗ 2.
<DB 
 
&( O˜p 
∧p E # 2 1  + &270 / 8
 &.
∧p E# /H- +&H ∧p ϕ = ∧p(∗1⊗ 2) 
&.
M 1  2 9  M +&. !2 [5]" 8
22 +&?  t = {diag(μ1, . . . , μm)} &? ' g = gln(C)# 8
H- ++ ' G  p > 0 &H?   +&. 2
A
Λ = −μi1 − · · · − μip + μj1 + · · ·+ μjp ,
 1 ≤ i1, . . . , ip ≤ n− k# n− k+1 ≤ j1, . . . , jp ≤ n  p = 0 9   0 
 Λ = 0# /# 2  p > 0 +( μ1 = μia #  ia = max{i1,
. . . ip}#  μ2 = μjb #  jb = min{j1, . . . , jp}#  (Λ, μ1 − μ2) < 0 &&(#
 Λ  .&.. 22#  / 22 O˜0(M) = C# O˜p(M) = {0} +
p > 0 
22 +( 7$  (M,O) /# J p(M) = {0} + /8
 ?&(90 p 
&. &H? p ≥ 0 2. /. +&&(( +
/
0 → J p+1(M) → J p(M) → O˜p(M).
1. + $# 2# / J p(M) = {0} &. p > 0 
& 622# /
 &H?2 +2?6 ( &?&( +& +. 7$ 
&&(# O(M) = J 0(M) = C 
+&(6. +&/ 6&(  &22 <# & 6( 2  ?-2
&/ + $ 
?  <6&8$ 4& = ' %:485&&&F8'9 Π	%5568"$D C '&#
+&? ' 0 +&  +2 ΠGrn|n,k|k ?& 8
/&  ? mDnA
&85' ? 	 (M,O) = ΠGrn|n,k|k #
& v(M,O)  qn(C)/〈E2n〉 $ (n, k) = (2, 1)5
& v(M,O)  q2(C)/〈E4〉+⊃ 〈z〉 $ (n, k) = (2, 1) $+! ad z 2 
$#$ 6 q2(C)/〈E4〉   #$$*,2 $$&

& +. &H- ?6/.A (M,O) = ΠFn|nk|k , (B,OB) =
= ΠGrn|n,k1|k1 # (F,OF ) = ΠFk1|k1k′|k′   & 2 <  B +$. +&8
. (M,O) → (B,OB) +&. 22762 +&? ' P : v(M,O) →
v(B,OB) 6 M +$ &. &(  !@"
+++ ' Qn(C)  (M,O)  (B,OB) &# / H- M2
.2 22762 μ : qn(C) → v(M,O)  μB : qn(C) → v(B,OB) &8
.H &H μB = P ◦ μ K22# / ?6 (B,OB) 9 +&8
.  .  &H/&(2 &/H 2 5#  / 22762 P
Hl 
& 2 12# / P l   μ = P−1 ◦ μB 1
? Hl2 227622# #  2 &  + 1# &# /
v(M,O)  qn(C)/〈E2n〉 
 .6  M2 2 622. 6/2 & &(0 +& KerP
⊂ v(M,O)  + 2 2 +& &&( ? &/ +/ W˜

     Π <DE
 B ) 22 1   ++ G = GLn(C)  +/ W #
0.H- 7&($H !E"  $H-  M ++  +/ W˜ #
0.H-  q +6&.#  /# 2( &278
  & W0 → B# /H- +/ W˜0#   8
 & +&(6. ?6/. 6&( 2 @# /&2
& +& +++ H ⊂ G# 6H-  & M &.
 / o = H ∈ B q &  1&..  +&?
' v(F,OF ) 0 +&  (F,OF ) 
22 &&(H    / o  Π822/2 +8
2 (B,OB)# H-H ? I10¯ = {n−k1+1, . . . , n} 8
H-. . 2$ !@" 6+.  
ZI1 =
⎛⎜⎜⎝
X1 Ξ1
Ek1 0
Ξ1 X1
0 Ek1
⎞⎟⎟⎠ . (8)
q  +&2  &   &.  / o  (M,O)# +&(6.
 ? Is0¯, s = 2, . . . , r#  6+. H- 
2$   !@"  ?6/.0 !="  !C" ++ H +?6 2$ ZI1
&H-2 ?62A⎛⎜⎜⎝
A 0 0 0
C B 0 0
0 0 A 0
0 0 C B
⎞⎟⎟⎠ZI1 =
⎛⎜⎜⎝
AX1 AΞ1
CX1 + B CΞ1
AΞ1 AX1
CΞ1 CX1 + B
⎞⎟⎟⎠ .
&&(# 2$ ZI2 +?6. A(
CX1 + B CΞ1
CΞ1 CX1 + B
)(
X2 Ξ2
Ξ2 X2
)
=
=
(
BX2 + CX1X2 + CΞ1Ξ2 BΞ2 + CX1Ξ2 + CΞ1X2
BΞ2 + CX1Ξ2 + CΞ1X2 BX2 + CX1X2 + CΞ1Ξ2
)
.
(9)
K22# /  2$ ZIs , s ≥ 2# 6H &&( 8
  & (F,OF ) I? 6+(  M0 0  ++ H 
& &. W0  / o# 1 +&1(  !J" X1 = 0, Ξ1 = 0  8
H-2 ?62 +?6( 2$ ZIs , s ≥ 3 H &# /
&(& ++ H  +++ GLn−k1(C)   / R H
 (F,OF ) &(#  +++ GLk1(C) ⊂ R  2 ?8
62#    /. /( +++ Qk1(C) !2 !B"" 
&# $
 ++ GLk1(C)  v(F,OF ) +  +2 +&8
2 / / +++ Qk1(C) &1 /& + +( 
&H- &22#   /6 Adk1 ?6/ + +&8
 ++ GLk1(C)  + slk1(C)#  /6 1 h 2 &(
+& 
55' 3 	$ ψ #$) H   (W0)o = v(F,OF )  $!&
' v(F,OF )  qk1(C)/〈E2n〉 
ψ|v(F,OF )0¯ = Adk1 , ψ|v(F,OF )1¯ = Adk1 +1. (10)
<DF 
 
' v(F,OF )  q2(C)/〈E4〉+⊃ 〈z〉 ( 7! + r = 2) 
ψ|v(F,OF )0¯ = Ad2 +1, ψ|v(F,OF )1¯ = Ad2 +1. (11)

& 2 ?2 +&(6(   ΠFn|nk|k # H-H ?2 Is0¯#
 I10¯ ? 9#  Is0¯ = {ks−1−ks+1, . . . , ks−1}# s ≥ 2  2$
M  2H 
ZIs =
⎛⎜⎜⎝
Xs Ξs
Eks 0
Ξs Xs
0 Eks
⎞⎟⎟⎠ ,
 Xs = (xsij)# Ξs = (ξ
s
ij) ?&( +&. M  ? ?6/(.
/6 U  
55' ; 8$ (!)3  $)3 2  (M,O)    
$)  U -)*  
∂
∂x1ij
,
∂
∂ξ1ij
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X1 Ξ1
Ek1 0
Ξ1 X1
0 Ek1
⎞⎟⎟⎠ →
⎛⎜⎜⎝
X˜1 Ξ1
Ek1 0
Ξ1 X1
0 Ek1
⎞⎟⎟⎠ , ZIs → ZIs , s ≥ 2,
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X˜1 =
⎛⎜⎝ t + x
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11 . . . x
1
1k1
 
 
 
 
 
 
 
 
 
x1n−k1,1 . . . x
1
n−k1,k1
⎞⎟⎠ .
?2  ?6 (vq) +&? ' v(F,OF )  & &22 < 6 m@n
&H? &(  +&  (M,O) 6/ 6+.  ?&
U !&  &H? +?& V ⊂ U"  
v =
∑
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E A
0 E
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E A 0 0
0 E 0 0
0 0 E A
0 0 0 E
⎞⎟⎟⎠
⎛⎜⎜⎝
X1 Ξ1
E 0
Ξ1 X1
0 E
⎞⎟⎟⎠ , ZI2 , · · · =
⎛⎜⎜⎝
X1 + A Ξ1
E 0
Ξ1 X1 + A
0 E
⎞⎟⎟⎠ , ZI2 , · · · .
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